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SB2E(ix 5«3S©*S>^-*---ff&JBUT\ x > K - 0 -* v □ 5> y--h? 

*3iai± N MU-GAG l;:tt^3*v^-iz©ftffl£m^3fc#>l;: v ^S/S 

HPLC I3-C*«f Ufc«fe©-CfeSo 
1411^ MU-GAG feSKt L^PR(DllQ7K^ffP£J«:£j$4fe(0»7u^Jtttt«d 

$ 5 mii N Streptomyces olivaceoviridis £5fc4^f>^^--tf (D MU-GAG 

o 

^ 6 mtt x Streptomyces olivaceoviridis &5fc4^5>^ ±--tf 0D MU-GAG Iz: 

x > K-jS-ti'D^y-fgliO^^ 'J . — ~ > £f |± 
4-methylumbelliferone (MU) %M.7t^miMlZ^~t%> MU-GAG $:Sli: L N S 

(rJMfcWS*©'*^?- K=i > K (peptide-ChS) N 

0f^7^ >flft» (DSk ^S/§iJi|ii*©A/t7>lKSS (HS) iSSSjft 

ft^o?h^77{ - (HPLC) -e»*fu'fc 0 

(A) Aureobasidium pullulans 

(B) Thermomyces lanuginosus 

(C) Trichoderma viride EfeSfc 
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(D) Streptomyces olivaceoviridis 

(E) Streptomyces lividans 

Thermomyces lanuginosus s Trichoderma viride Eb^OD^^^^- — izli 
Sigma *± (St. Louis, MO, USA) £,^A bfe Q Streptomyces olivaceoviridis ^ 
Streptomyces lividans i^© + 5>^^- — -tzli HiTrap chelating column 7 

IK 20mM "J >»^- h U 4°C^T«#Ufc 0 
n:> K-yS- + i>n5>y-1f>S'|±cDAxSKTrfc§ MU-GAG liiSSi t h & 

F^-tfTjBftftx Bio-Gel P-4 AvA^o? h ^ 7 -f -"eiilfco 
p-nitrophenyl Xyl-Xyl(PNP-X2)l* N =1rS/ □ fcT 7h-X>I^#j (tr> KU-) 

Ufe + ^n tT*-^^6^fi£Ufeo T — -\£ E l±&BFg£am5££* 

^□t 1 ^-- □ > K a «f 5^>ffllfll (Proteo-Chsk ^□^Th-^JU >?^^ 
(Proteo-DSk ^n^^-^/f^ >$&Wl (Proteo-HS) It. -tf->r#t*:# v 
:/£j£jf .£5>Jffrfr S> Heinegard ^Hascall 13^ o T ffi& L feoPeptide- Chs, 
Peptide-DS , Peptide-HS &f#3fcA6(;: x & CD :/□ ^ 'J ± > £ 0.1 
MTris-HCl,pH 8.0 N 10 mM CaCl 2 4*7: s 50°C S 24 B$^7 £ ^ - if >g<b L £: 
Sephacryl S-200HR ± =y Arffii L fco 

(2-7 5; tf U 5>*>Tr<Z>3^tIit) 
tf'J ^mmft^mCD^ (PA) Hflsli Hase et al .OD^^Id^Uff o fe e 

(x> k- vy--tfyg'l4G)l 5 Ffiffi) 
n:> K-/8- + 5>oS/y--iz7gt4©5fliJ^lis JsHT©«k 3 I3ff o fc Q fiP^s 40 
AiM MU-GAG ^ISiiLt, 0.1 M sodium phosphate buffer .iMSSSflfcfc^i? 
50yal tf>^J&>&£ 37°C-e 10 Sf.lH >*zl^- K Ufco 0.5 M glycine-NaOH 
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buffer, pH 10.4 £ 1 ml AP;tT it L . iilfc MU <DWL$b1t*k%% 
Jgfr (M# Hitachi F-4500, Bfrmimm) lzrm^M(ex. )350 nm. ilO 
3£}&Jt(em.)450 nm TrSll^Ufco >£t£<Dfil;£s -j£(Z)* v^--tf>S'I4 (JA 
TO^^TriUJ^Ls^MTrfei) PNP-X2 ^ |ilfij!)P7j<^«|-r % £ t <DS#f!M) & 

)!JJ I* # <Z> d dfro fe 0 0.8 mM PNP-X2 liltlt, 0.1 M sodium 
phosphate buffer, &mm%L%^10 50^1 £>J5J&>££ 37°CT: 10^^-1' >*a. 
^ - S Lfeo 0.02 M NaOH & 1 ml iitSfti^ililx liLfc PNP ij&Tfcjg 
405 nmTriliJ^Lfeo 

MTlz^Zimmm** h ^"^"7 -l*-r^T^^6Jg^tKM# F-1150, 
BAZlilHI^frSO ^if Lfc HPLC(M# Hitachi L-6200, B lLmmftm)*m I* 

(MUtt'J ^mRXfW) 

MU^-U=D|ih MU a)d*fl± Ultrasphere 0DS (4.6 mmx25 cm) N m 

J£UfcO~50 0~30%(D7-fe h- h ^^fflUfeo 1.0 ml/#. & 

ttifi ex.325 nm, em. 380 nm <Dg^£>Ii]5t Lfco 

PA 1bil7G5fe^ll(7)^*fffi Ultrasphere ODS^A (4.6 mmx25 cm), mm 
It 0.25 W5Ji>Mi- MJ 1%T-t K — S U ;U&ffll*fco JSE5S-0.5 ml/ 

# N ex.320nm,em.400nm ex.320nm, em.400nm 7? ^ £ $J ^ 1/ fe 0 

PA-gl ucose , P A-gal actose , PA-xy 1 ose & £ > y — UTfflUfeo 
(PA fb GAGs) 

PAfb GAGs ftffil* TSKgel DEAE-5PW *7A(7.5 mmx75 mmk NaCl 
*ffltK0~1M©m»Wii^^BBT?}S«Ufeo3IES I.Oral/^x^mtt ex.325 
nm,e m.380 nm (D^7fc£)II£ U fco 
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mmm 

( * ^ ± - iflZ It £> x > K - y3 - * i> □ v y - -tf >S 14 CD X ^'J--> 

y) 

rfciScD Aureobasidium pullulans (A) N Thermomyces lanuginosus (B) N 
Trichoderma viride (C)ft 3|5(D4 : i'7 iHS^Lfe Streptomyces 

olivaceoviridis (DK Streptomyces lividans (E)i^(D Siiffl^v^f 
--tffcfflUT. K- jS - + ^nS/y— tf®tt*Jt«Ofc (I2|ll) 0 
lis -^© + S/^^-ifS1±&^t-»***ffl^fel»©ta>*W«:>^1±tt-T?^ 
Lt^So ^-CDMUs Aureobasidium pullulans lik&CD 4 flCD^S^-^ — if 
IIi>K-i8-*S/D S/ Hf JStttffcW £ tifco 3 *l £ CD a 
■o tz. CD It s Streptomyces olivaceoviridis & 3fc CD + ^ ^ — ifH& -o Itltti) » 

( Streptomyces olivaceoviridis fegkCD^i/^j- — izCD MU-GAG lzM~t^> 
fWB) 

MU-GAG tWt-S + ^ J 7^--Hz©ftffl*IH^5fc«)tx #*JEJ&±l5Bi|tofc 
HPLC KT#*rUfc ($30)o *3|2|tfeurx A I* MU-GAG BXffifctfk B 
(* MU-GAG BMfc>8fb&&jj*Ux ^EPUfcX* KO)MUSai(iS*^UT:^ 
£>o MU-GAG CD t!-£ lis *S/^^---lfl3J;*»*5H^ba^> % H^Lx »ti)l$H 

33 #i3$frfcfctr-* # Jie>*is dtiiixy >y- kcd mu ©sffiiiffc- ft 

MU-GAG *SSh LfePicD*P7X^^^J^±^#lcDM7c*^li^^WL 
fee IP^s ta7j<#«¥SJfc£fiE&& PAfbUT. McDtM-e 100°Cs 2 

B#^Tr*P7)c»«?^s HPLC #*»«f &fT o fc (^4i) 0 HI CD ^ EP li ^ ft 

1 li PA-glucose s 2 li PA-galactose s 3 li PA-xylose CDX £ >y- K 
©)8ai<fc*&^UT^3o ^-CDfSms 7^ >y- K CD PA-xylose tm C®ih 
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<&ffi \Z hf - $ #&fcb £ tltz o Hk±<Dlfem 8, x l£ MU-GAG CD + 5> □ K 

>£'&£&o ^ h b & o fe 0 

( Streptomvces olivaceovi ridis & 5fe =fc i> ^ ^ — iz(Dni> K — + □ 

^si^gd mu-gag (3tt-r§i|$tt£B£e>aM;:f 3fc<&s anTfc^?©^^ 

pH (^5[U) N if£l$^<b (!g6|H) ^ii^feo *5g|lifeurx pH 2I±0.1M 
glycine-HCl buffer s pH 3-6 It 0.1M citrate buffer. pH 7-8 It 0.1 M Tris-HCl 
buffer. pH 9-12 It 0.1 M glycine-NaOH buffer &is£/3Lfc 0 MU-GAG t;Sl 

h Lfct%(Dm7k&ffi(Dmm ph 6.0 k> ^mm(D*i'^i---&7£ j &<D 

femftT-CltKlfo 30 ^Tin> K- /3 - + 5>^-ifyS'l4^-^lCJ&§ C 

( Streptomvces olivaceovi ridis & 3fe * is =? j- — if fz: fe It -5 GAG Mf&WM 

Proteo-ChS, Proteo-DS, Proteo-HS 9 3I Lzili^:^ o "C ^> 

# x =]T^ >A'^mhOD$S^^P&l*. GlcA-Gal-Gal-Xyl-Ser 
Tfe^ 0 ^Clr.GAG^^^mcDB^l3cfc§AP7K^^>g'|4^c7)i$«^ill^feo 
Proteo-ChS, Proteo-DS, Proteo-HS £ If g£ U fcHfit i: ^ * Id 37°C. pH 6.0. 
24 B^F^-f >*o.^- h Lfeo £LI$V>)<D7fiJ zSMmTz^im* PA -fb L HPLC 

\zTffiffi^^mv-<7mmfr*m7kftM : ^*E*n& L-ctm^izm Lt^m 

1 )o 
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— Streptomyces olivaceoviridis i 5|5 + ^ ^- — -tf "TrSi^^i^^' 
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